Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.012 Å; R factor = 0.075; wR factor = 0.184; data-to-parameter ratio = 18.4.
The title cluster, [Cu 4 (C 11 H 12 N 2 O 6 ) 4 ], was obtained from the Cu 0 -FeCl 2 Á4H 2 O-H 4 L-Et 3 N-DMF reaction system (in air), where H 4 L is 2-hydroxymethyl-2{[(2-hydroxy-3-nitrophenyl)methylidene]amino}propane-1,3-diol and DMF is dimethylformamide. The asymmetric unit consists of one Cu 2+ ion and one dianionic ligand; a 4 symmetry element generates the cluster, which contains a {Cu 4 O 4 } cubane-like core. The metal ion has an elongated square-based pyramidal CuNO 4 coordination geometry with the N atom in a basal site. An intramolecular O-HÁ Á ÁO hydrogen bond is observed. The solvent molecules were found to be highly disordered and their contribution to the scattering was removed with the SQUEEZE procedure in PLATON [Spek (2009) . Acta Cryst. D65, [148] [149] [150] [151] [152] [153] [154] [155] , which indicated a solvent cavity of volume 3131 Å 3 containing approximately 749 electrons. These solvent molecules are not considered in the given chemical formula.
Related literature
For general background to direct synthesis (DS), see: Kokozay & Shevchenko (2005) . For related structures, see: Dey et al. 
Experimental
Crystal data [Cu 4 (C 11 Table 1 Selected bond lengths (Å ). 
Comment
In last few decades polynuclear complexes have been in focus of intense interest due to their relevance to the active sites of metaloenzimes, and their potential applications as magnetic materials. Thus development of synthetic approaches that could lead to new polynuclear compounds or improve their yields is quite important. Our research group is interested in employment of so-called "direct synthesis" (DS), a serendipitous self-assembling approach based on utilization of metal powders as starting materials to construct coordination compounds both homo-and heterometallic ones. Recently we have shown its ability to produce Co/Fe complexes with Schiff base ligand (Chygorin et al., 2012; Nesterov et al., 2012) .
It should be noted that outcome of DS is not highly predictable and sometimes we can isolated homometallic or mononuclear complexes only. Such a case was observed in the investigated system:
where H 4 L is 2-hydroxymethyl-2{[(2-hydroxy-3-nitrophenyl)methylene]amino}propane-1,3-diol ( Fig. 1 The reaction of copper powder with iron(II) chloride in dmf solution of the tetrapodal Schiff base ligand, formed in situ, in basic medium with free access of air leads to the isolation of the homometallic cuban complex [Cu 4 (C 11 H 12 O 6 N 2 ) 4 ]. The
Schiff base ligand H 4 L was obtained by condensation of 3-nitro-salicylaldehyde and tris(hydroxymethyl)aminomethane ( Fig. 1) . The molar ratio of starting materials (Cu 0 : FeCl 2 : Schiff base ligand) was taken 1:1:2. The reaction was carried out in air with heating and stirring till total dissolution of metal powder was observed.
Tetranuclear molecular complex (Fig. 2 dimension is about 6.74 Å (O5···O5′ distance). The crystal packing diagram is shown in Fig. 3 .
Experimental
Tris(hydroxymethyl)aminomethane (0.303 g, 2.5 mmol), 3-Nitrosalicylaldehyde (0.418 g, 2.5 mmol), and triethylamine (0.35 ml, 2.5 mmol) were dissolved in dmf (25 ml) in this order, forming an orange solution and magnetically stirred at 60-70°C (15 min). Then, copper powder (0.079 g, 1.25 mmol) and FeCl 2 . 4H 2 O (0.248 g, 1.25 mmol) were successfully added to the hot orange solution with stirring about 3 h. Brown blocks were isolated by adding diethylether to the dark orange-brown solution after 2 days. Yield: 0.4 g, 48%. The compound is sparingly soluble in dmso and dmf, and it is stable in air.
Refinement
All H atoms were placed in idealized positions (C-H = 0.95 -0.99 Å, O-H = 0.84 Å) and constrained to ride on their parent atoms, with U iso = 1.2Ueq (except U iso = 1.5Ueq for hydroxyl groups). Hydrogen atom of the hydroxyl group O4-H4 was disordered over two sites with equal occupancy factors of 0.50 in order to fit the intramolecular hydrogen bond O4-H4A···O4′. Several isolated electron density peaks were located during the refinement, whose were believe to be a solvent molecules. Large displacement parameters were observed modeling the disordered oxygen, carbon, and sulfur atoms. SQUEEZE procedure of PLATON indicated a solvent cavity of volume 3131 Å 3 centered at (0,0,0), containing approximately 749 electrons. In the final refinement, this contribution was removed from the intensity data that produced better refinement results. The hydroxyl group O5-H5A located near the void was believed to be H-bonded with one of the removed solvent molecules. Several reflections with great differences between calculated and observed F 2 were omitted during the refinement. These reflections were believed to arise because of little impurities of the crystal under study. The crystal-packing diagram along the (001) direction.
Computing details

Tetrakis(µ 3 -2-{[1,1-bis(hydroxymethyl)-2-oxidoethyl]iminomethyl}-6-nitrophenolato)tetracopper(II)
Crystal data Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) O1-Cu1-O6 i 93.6 (2) C6-C5-H5B 120.9 O1-Cu1-N1 94.9 (2) C11-O6-Cu1 iii 118.5 (4) O6 i -Cu1-N1 164.4 (2) C11-O6-Cu1 108.5 (4) O1-Cu1-O6 174.8 (2) Cu1 iii -O6-Cu1 108.6 (2) O6 i -Cu1-O6 87.9 (2) C1-C6-C5 123.1 (8) O1-Cu1-O6 ii 93.45 (18) C1-C6-H6A 118.5 O6 i -Cu1-O6 ii 73.19 (17) C5-C6-H6A 118.5 N1-Cu1-O6 ii 119.2 (2) N1-C7-C1 127.0 (7) O6-Cu1-O6 ii 82.22 (17) N1-C7-H7A 116.5 N1-Cu1-O6 84.8 (2) C1-C7-H7A 116.5 C2-O1-Cu1 126.0 (5) N1-C8-C9 109.3 (6) C7-N1-C8 121.9 (6) N1-C8-C10 111.3 (6) C7-N1-Cu1 124.0 (5) C9-C8-C10 112.3 (6) C8-N1-Cu1 114.0 (5) N1-C8-C11 106.4 (6) C6-C1-C7
118.2 (8) C9-C8-C11 108.1 (7) C6-C1-C2 120.9 (8) C10-C8-C11 109.2 (6) C7-C1-C2 120.8 (7) O4-C9-C8 114.1 (7) O2-N2-O3 121.3 (7) O4-C9-H9A 108.7 O2-N2-C3 120.9 (7) C8-C9-H9A 108.7 O3-N2-C3 117.6 (7) O4-C9-H9B 108.7 O1-C2-C1 127.1 (7) C8-C9-H9B 108.7 O1-C2-C3 119.0 (7) H9A-C9-H9B 107.6 C1-C2-C3 113.9 (7) O5-C10-C8 107.0 (6) C4-C3-N2 119.1 (8) O5-C10-H10A 110.3 C4-C3-C2 122.3 (8) C8-C10-H10A 110.3 N2-C3-C2 118.6 (7) O5-C10-H10B 110.3 C9-O4-H4A 111.7 C8-C10-H10B 110.3 C9-O4-H4C 110.9 H10A-C10-H10B 108.6 H4A-O4-H4C 128.4 O6-C11-C8 110.0 (6) C5-C4-C3 121.4 (8) O6-C11-H11A 109.7 C5-C4-H4B 119.3 C8-C11-H11A 109.7 C3-C4-H4B 119.3 O6-C11-H11B 109.7 C10-O5-H5A 109.5 C8-C11-H11B 109.7 C4-C5-C6 118.2 (8) H11A-C11-H11B 108.2 C4-C5-H5B 120.9
